Detection of two mRNA species at single-cell resolution by double-fluorescence in situ hybridization.
Here we describe a fluorescence in situ hybridization protocol that allows for the detection of two mRNA species in fresh frozen brain tissue sections. This protocol entails the simultaneous and specific hybridization of hapten-labeled riboprobes to complementary mRNAs of interest, followed by probe detection via immunohistochemical procedures and peroxidase-mediated precipitation of tyramide-linked fluorophores. In this protocol we describe riboprobes labeled with digoxigenin and biotin, though the steps can be adapted to labeling with other haptens. We have used this approach to establish the neurochemical identity of sensory-driven neurons and the co-induction of experience-regulated genes in the songbird brain. However, this procedure can be used to detect virtually any combination of two mRNA populations at single-cell resolution in the brain, and possibly other tissues. Required controls, representative results and troubleshooting of important steps of this procedure are presented. After tissue sections are obtained, the total length of the procedure is 2-3 d.